Room temperature terahertz generation is demonstrated in graphene under femtosecond optical excitation. This is induced by dynamical photon drag, which relies on the transfer of light momentum to the carriers by ponderomotive and magnetic forces. Owing to its specific linear dispersion and high electron mobility at room temperature, graphene is an attractive for realizing strong nonlinear effects, in particular generation of terahertz radiation. However, since graphene is a centrosymmetric material, second-order nonlinearities a priori cancel, which imposes to rely on less attractive third-order nonlinearities 1 . Here, we experimentally and theoretically demonstrate that graphene excited by femtosecond optical pulses generate a coherent THz radiation ranging from 0.1 to 4 THz via second-order nonlinear effect 2 . Figure. 1: a. Scheme of the experimental set-up b. Transient non-thermal electron and hole distributions in the interband regime for an oblique illumination. c. Non-equilibrium electron population distribution generated by femtosecond optical pulses at normal (top) and oblique incidence (bottom).
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The investigated multilayer graphene sample is produced by thermal desorption of Si from the C-terminated face of single-crystal 4H-SiC (0001) (Fig 1.c top) whereas for an oblique illumination, the two population distributions are not symmetric (Fig. 1.c. bottom) . Consequently, at oblique incidence, a net transient current is generated and THz radiation is emitted from the graphene sample. This THz radiation is coherently detected by optical probe pulses using conventional electro-optic detection techniques. This second-order nonlinear effect is dynamical photon drag, which relies on the transfer of light momentum to the carriers by the ponderomotive electric and magnetic forces 3 . Our study highlights the key roles of next-C-neighbor couplings and of unequal electron and hole lifetimes in the observed second-order response. Finally, our results indicate that dynamical photon drag effect in graphene can provide emission up to 60 THz, opening new routes for the generation of ultra-broadband terahertz pulses at room temperature. 
